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Structural control of self-assembled monolayers of polyelectrolyte-grafted
silica particles and their application to mesolens arrays
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Previously, we succeeded in fabricating the non-close-packed (NCP) colloidal
monolayers through self-assembly of the silica particles grafted with polyelectrolyte by free
radical polymerization. In the present study, we have tried to improve the regularity of the NCP
colloidal array by using the polyelectrolyte-grafted silica particles prepared by surface-initiated
atom transfer radical polymerization (SI-ATRP). As a result, the polyelectrolyte-grafted silica
particles were successfully obtained by SI-ATRP method, whereas the resultant colloidal monolayers
failed to have a NCP structure. We have also tried to prepare the mesolens arrays by annealing the
NCP colloidal monolayer composed of the polyelectrolyte-grafted silica particles and a quartz glass

substrate.
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Table 1 Properties of unmodified and PVBTA-grafted silica particles.

Particle type YA [mV] Dr° [um]
Silica particle -55.0 0.421
PVBTA-grafted silica particle (FRP) 41.2 1.04
PVBTA-grafted silica particle (SI-ATRP) 21.2 0.954

a Zeta potential.

b Hydrodynamic diameter.
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Figure 1 SEM images of PVBTA-grafted silica particle monolayers prepared on borosilicate glass
substrates at ¢= 0.75 x 10™*: (a—c) FRP; (d—f) SI-ATRP.
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Figure 2 SEM and AFM images of PVBTA-grafted silica particle monolayers prepared on quartz glass
substrates at ¢= 1.00 x 10~ and then annealed at 1423 K: (a, d, g, j, m) top views of SEM images; (b, e, h,
k, n) SEM images tilted 45 degrees; (c, f, i, 1, 0) AFM images; (a—c) before annealing; (d—f) annealed for
0.5 h; (g—1) annealed for 1 h; (j—1) annealed for 3 h; (m—o) annealed for 5 h.
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